Introduction and purpose
========================

Hearing loss (HL) is one of the most common health problems for people aged 65 years and above,[@b1-jmdh-4-001] so the growing number of hearing-impaired older adults is a natural result of our growing elderly population.[@b2-jmdh-4-001] The prevalence of hearing impairment rapidly increases with increasing age. It is estimated that it affects ∼48% of individuals in their 60s, 60% in their 70s,[@b3-jmdh-4-001],[@b4-jmdh-4-001] and 90% of people aged 80 years and above.[@b5-jmdh-4-001],[@b6-jmdh-4-001]

The perceived need for hearing amplification may not be proportional to the high prevalence of HL. A Norwegian health screening survey found that just over 50% of older adults perceived their HL to be troublesome.[@b6-jmdh-4-001] Even among those who possess a hearing aid, a substantial proportion never or scarcely use their hearing aid.[@b7-jmdh-4-001]--[@b12-jmdh-4-001] Various reasons for this have been stated, including practical and functional problems,[@b13-jmdh-4-001]--[@b15-jmdh-4-001] no/poor benefit,[@b14-jmdh-4-001] and no need.[@b16-jmdh-4-001],[@b17-jmdh-4-001]

Efforts have been made to identify the preconceptions and expectations of adults prior to getting hearing aids. Novice hearing aid users have been found to have unrealistically high expectations prior to fitting.[@b18-jmdh-4-001],[@b19-jmdh-4-001] It has been suggested that this outlook might lead to ultimate dissatisfaction if the original expectations are not met with subsequent hearing aid use.[@b20-jmdh-4-001] Experienced hearing aid users have been found to have the most positive attitudes toward hearing aids.[@b21-jmdh-4-001] A clinical study found some low but significant correlations between attitudes and measured HL.[@b22-jmdh-4-001] Stigmatization is frequently mentioned as a significant factor for having a reserved attitude toward hearing aids.[@b23-jmdh-4-001],[@b24-jmdh-4-001] In the Valby Project, which surveys hearing in elderly people aged ≥80 years who are not provided with hearing aids, 62% of those surveyed reported a wish for a hearing aid to be "invisible", and 28% expressed that a hearing aid "makes you old".[@b25-jmdh-4-001] Several studies have reported a passive acceptance of hearing problems among older adults,[@b21-jmdh-4-001],[@b26-jmdh-4-001] particularly among men.[@b27-jmdh-4-001] It has been shown that many patients requesting evaluation for a hearing aid are not self-motivated but are motivated by family members or significant others in the majority of cases.[@b28-jmdh-4-001],[@b29-jmdh-4-001]

Older people (\>65 years old) constitute the majority of hearing aid users in the industrialized world. In Sweden, this group is estimated to represent 70% of the total population of hearing aid users.[@b30-jmdh-4-001] Due to a considerable number of hearing aids not being used, we need to know why many people are not adopting or wearing them. Further knowledge about preconceptions and expectations toward hearing aids among older adults could provide important information to help prevent many hearing aids being permanently discarded, and thus contribute to the quality of life of people who need hearing aids. The aim of this study was to describe preconceptions and expectations related to acquiring hearing aids among individuals aged 65 years and above. A further aim was to investigate potential dissimilarities in preconceptions and expectations between participants with mild HL compared with those with moderate/severe loss, between experienced and inexperienced hearing aid users, between men and women, between participants aged \<80 years and those ≥80 years, and between married and unmarried/widow(er)s.

Material and methods
====================

Participants
------------

The study was carried out at Lovisenberg Diakonale Hospital, a community hospital in Oslo, Norway, during the period from August 2007 to June 2008. A total of 193 men and women were randomly selected from a waiting list for audiologic examination and hearing aid acquisition at the Department of Otolaryngology. Inclusion criteria were that the participants were aged 65 years and above, they expressed a need for getting a hearing aid, and they had been referred by a general practitioner. Exclusion criteria were serious illness, senility, not being able to communicate in Norwegian, or not attending the initial appointment. The study sample consisted of 174 individuals (90% response rate): 113 women (65%) and 61 men (35%) with an age range of 65--93 years. The mean age was 79.7 years. All participants were examined by an ear, nose, and throat specialist and were given a hearing test at their initial appointment at the hospital. HL was measured using pure tone audiometry according to recommended procedures (ISO 8253-1 1989). Air conduction thresholds were obtained separately for the left and right ear, and the frequencies 500, 1000, 2000, and 4000 Hz (four frequency average) were used to estimate mean HL based on the guidelines provided by the World Health Organization. The HL was, on average, 44.6 dB. Degree of HL was categorized according to the EU Work Group on Genetics of Hearing Impairment,[@b31-jmdh-4-001] and the distribution was as follows: \<20 dB HL/normal (no participants), 20--40 dB HL/mild (67 participants), 41--70 dB HL/moderate (101 participants), 71--90 dB HL/severe (six participants), and \>90 dB HL/profound (no participants). There were no significant differences in HL according to gender. The mean age of participants with no experience using a hearing aid was 78.9, and their mean hearing level was 40.8 dB. The mean age of participants with the experience of using a hearing aid was 80.8 years, and their mean hearing level was 50.1 dB. HL was significantly increased in participants who were older than 80 years of age and in the experienced hearing aid users. Of the participants, 43.8% were married, and 56.2% were single, widowed, or divorced ([Table 1](#t1-jmdh-4-001){ref-type="table"}).

Questionnaire
-------------

A 10-item questionnaire was constructed based on an extensive literature review, with a specific focus on preconceptions and expectations about getting a hearing aid, external influences, the psychosocial problems associated with HL, and the problems of using a hearing aid. The questionnaire was in Norwegian and was evaluated by audiologic personnel at the Hearing Centre in Lovisenberg Diakonale Hospital. After revising the questionnaire, a pilot study was carried out with eight participants aged 65 years and above who were randomly selected from the waiting list for getting a hearing aid at the hospital. This led to some changes in formulations and exclusion of some statements. The questionnaire was tested again using six participants and was found to be suitable for its purpose. The final questionnaire, with its 10 statements ([Table 2](#t2-jmdh-4-001){ref-type="table"}), was given to the participants, and they were asked to rank their agreement with each statement on a scale from 0 (completely agree) to 10 (completely disagree). Participants with previous hearing aid experience were asked to report the approximate number of hours they used a hearing aid per day based on six alternatives (from ≤1 h a day to \>8 h a day). Participants who reported that they used a hearing aid ≤1 h a day were categorized as nonusers.

Data collection
---------------

Initially, the participants included in this study received the questionnaire ([Table 2](#t2-jmdh-4-001){ref-type="table"}). They were asked to complete the questionnaire at home and to return it within 10 days by post using an attached stamped, addressed envelope. The study was approved by the Norwegian Social Science Data Services and the National Committee for Research Ethics.

Statistical analyses
--------------------

The analyses were performed using SPSS 17.0 for Windows (SPSS Inc., Chicago, IL, USA). Descriptive analyses were used to examine demographic factors ([Table 1](#t1-jmdh-4-001){ref-type="table"}). Factor analysis with varimax rotation was conducted for the 10 items in the questionnaire, and the scale was reversed prior to analysis. The initial number of factors of interest was determined using the Kaiser rule of eigenvalues of \>1. Subsequently, the Scree plot was investigated indicating three dimensions. Items had to obtain a loading of at least 0.4 on one factor to be considered eligible for subscale inclusion. The internal consistencies of the subscales were determined by calculating Cronbach's α. Respondents' factor scores were computed as the sum of weighted item scores (raw score on items included in the latent variable multiplied by the item's factor loading). Sampling adequacy was assessed using Kaiser--Meyer--Olkin (KMO) statistics. When factor analysis was performed, three factors were identified. Sampling adequacy was assessed using KMO statistics with a value of 0.843. The Scree plot suggested a two-factor model, and the Rotated Component Matrix suggested a three-factor model. The three-factor model was selected because it was assessed to be the most meaningful according to preconceptions and expectations about getting a hearing aid. All items loaded were above the inclusion criteria of 0.4, and no items were excluded from the analyses in the Rotated Component Matrix. As shown in [Table 2](#t2-jmdh-4-001){ref-type="table"}, Factor I encompasses six items covering positive expectations: positive preconceptions and expectations of the benefit of a hearing aid and improved hearing in social settings. Factor II encompasses three items reflecting barriers: practical and social challenges, primarily problem-oriented expectations about getting a hearing aid. Factor III consists of only one item, social pressure, and was related to the experience of pressure from family/relatives as the main reason for acquiring a hearing aid. In total, the three factors explained 64% of the total variance: Factor I: 35%, Factor II: 18%, and Factor III: 11%. Of the total sample, Cronbach's α was 0.847 for Factor I and 0.591 for Factor II and could not be calculated for Factor III because this factor consisted of only one item. Cronbach's α was somewhat low for Factor II, according to what is conventionally regarded to be sufficient internal consistency in exploratory research (Cronbach's α \> 0.6).[@b32-jmdh-4-001] Cronbach's α for the entire questionnaire was 0.804.

Because the distribution of the item scores deviated markedly from the normal distribution, a Mann--Whitney *U* test was applied to examine the item score in relation to HL ≤40 and \>40 dB ([Table 3](#t3-jmdh-4-001){ref-type="table"}). *P*-values of \<0.05 and \<0.001 were chosen as significant.

According to the distribution of HL for the majority of the participants, HL was categorized as either mild (≤40 dB) or moderate/severe (\>40 dB). Age was categorized as \<80 and ≥80 years. Marital status was categorized as married when the participants were living with a partner and unmarried if they were single, unmarried, widowed, or divorced. Linear regression analysis was used to study the associations between subscales revealed in the factor analysis and HL, hearing aid experience, gender, age, and marital status. Factors I and II were used as dependent variables in the linear regression analysis because the distributions of these factors were close to the normal distribution. The distribution of Factor III deviated markedly from the normal distribution; hence, linear regression analysis was not performed with Factor III as a dependent variable. Instead, a Mann--Whitney *U* test was performed on Factor III with HL ≤40 and \>40 dB, hearing aid experience, gender, age, and marital status as grouping variables. A significance level of 5% was used throughout.

Results
=======

[Table 3](#t3-jmdh-4-001){ref-type="table"} shows the responses to the 10 statements listed in the questionnaire. The statements are ordered according to agreement of all participants (last column) and according to HL ≤40 and \>40 dB. The highest agreement among all participants was found for the items "I don't believe it will be embarrassing to use a hearing aid when I'm out in public" (Item 8) (mean = 9.31, standard deviation \[SD\] = 2.58) and "I believe a hearing aid will make it easier to communicate with other people" (Item 3) (mean = 9.25, SD = 2.45). Items 8 and 3 were ranked as the top two, independent of HL, gender, age, and marital status. Experienced hearing aid users reported the highest agreement with the item "I have informed people I know that I am getting a hearing aid" (Item 6) (mean = 9.95, SD = 2.01), followed by Items 8 and 3 in equal order. The top-ranked item for experienced hearing aid users was ranked as number six for inexperienced hearing aid users. Item 10 had the lowest agreement, independent of HL, gender, age, and marital status: "Pressure from family and others close to me is the most important reason for getting a hearing aid now" (mean = 5.54, SD = 4.09).

Participants with HL \>40 dB reported significantly more positive preconceptions and expectations for Items 1, 2, 3, 4, and 6 (*P* ≤ 0.001) and for Items 5, 8, and 9 (*P* ≤ 0.05) compared with those with HL ≤40 dB. There were no significant differences regarding HL for Items 7 and 10.

Based on the three factors from the factor analysis, positive expectations (Factor I) were significantly associated with HL \>40 dB and previous hearing aid experience, *P* ≤ 0.001 and *P* ≤ 0.001, respectively. Fewer barriers (Factor II) toward hearing aids were significantly associated with HL \>40 dB (*P* ≤ 0.001), previous hearing aid experience (*P* ≤ 0.05), and male gender (*P* ≤ 0.05). There were no significant differences between groups regarding social pressure (Factor III) using the Mann--Whitney *U* test. Age and marital status had no influence on the three factors.

[Table 4](#t4-jmdh-4-001){ref-type="table"} presents the results from the linear regression analysis. When analyzing HL, hearing aid experience, gender, age, and marital status simultaneously in an adjusted linear regression analysis, HL \>40 dB (*P* ≤ 0.001) and hearing aid experience (*P* ≤ 0.05) were positively and significantly associated with positive expectations (Factor I). Only male gender (*P* ≤ 0.05) was positively and significantly associated with barriers (Factor II). Social pressure (Factor III) was not significantly associated with HL, hearing aid experience, gender, age, or marital status.

Discussion
==========

Expectations and preconceptions about hearing aids were grouped into three factors: positive expectations, barriers, and social pressure, with positive expectations accounting for the largest proportion of the variance. HL \>40 dB and hearing aid experience were both associated with positive expectations. Men reported fewer barriers to hearing aids than women did.

Preconceptions and expectations
-------------------------------

This cross-sectional study was designed to investigate the preconceptions and expectations in a clinical sample of older adults who had been referred for getting hearing aids. Positive expectations were found to explain a large proportion of the variance in the present factor analysis. The effect remained after controlling for HL, hearing aid experience, age, gender, and marital status. The positive expectations stated in this study may at least partly be influenced by a high willingness to get a hearing aid among those seeking medical advice for their problem. Such individuals are found to be more pragmatic and empowered in dealing with life's challenges[@b33-jmdh-4-001] and to have more self-awareness of their hearing difficulties.[@b34-jmdh-4-001] Previous studies have shown that it is necessary to encourage positive expectations to increase motivation to use a hearing aid.[@b24-jmdh-4-001],[@b29-jmdh-4-001],[@b35-jmdh-4-001] Nevertheless, it should be emphasized that it takes more than positive expectations to succeed. Therefore, it might be advantageous to identify incentives and to set goals. This could reveal lack of motivation among subjects seeking audiologic support, and it might be important for how the rehabilitation process progresses. Investing time, being willing to use the hearing aid regularly, and being open to the challenges of having a hearing impairment are also prerequisites. A discussion of this at an early stage in the provision of a hearing aid may encourage responsibility and autonomy in the rehabilitation process.

Barriers
--------

The second factor relating to preconceptions and expectations about hearing aid use was barriers to hearing aids. The fact that men reported fewer barriers to the use of hearing aids could be explained by higher motivation among those who apply for such devices. There were almost twice as many women as men in the study sample, and further investigation is needed to explore the reason for this distribution. The finding that age was not related to preconceptions and expectations about hearing aids suggests that older adults' expectations about getting a hearing aid are not related to age. On the other hand, this could also indicate that their expectations are unrealistic considering their reduced health and physical limitations. Thus, the advantages of being self-reliant in using a hearing aid should be emphasized; the physical capacity and visual abilities of the individual should be considered. Sufficient time for individual support should also be provided during the period when the hearing aid is being adjusted. Further, barriers are also associated with psychosocial aspects.[@b21-jmdh-4-001],[@b36-jmdh-4-001] Stigmatization has been frequently mentioned in previous studies[@b23-jmdh-4-001]--[@b25-jmdh-4-001] and should be taken into account. By focusing on incentives for getting a hearing aid, achieving individual goals, and identifying mental and physical barriers, people with hearing impairments would be encouraged to gain skills that would benefit them in the short and long term.

### The impact of HL

Previous studies have shown a relationship between self-reported HL and the outcome of hearing aid use.[@b8-jmdh-4-001],[@b22-jmdh-4-001] We had the opportunity to estimate how measured HL was related to expectations about a hearing aid. Participants with minor HL expressed lower expectations about hearing aids (Item 1) and had fewer plans for using hearing aids regularly (Item 5). They also reported less need (Item 2). This suggests that positive preconceptions and expectations are insufficient. The user must also be willing to use the hearing aid. Lower expectations among participants with mild HL could probably be explained by a more modest need for amplification. Accordingly, this group may not be convinced of the potential benefit of hearing amplification. It is apparent that lack of motivation for using hearing aids, a bigger barrier against using a hearing aid, and low self-estimated need for using a hearing aid are factors that work against an individual becoming a competent hearing aid user.[@b21-jmdh-4-001],[@b35-jmdh-4-001]--[@b37-jmdh-4-001] These findings point to the need for emphasizing that adapting to a hearing aid is a time-consuming process that requires perseverance, motivation, and time.

The impact of hearing aid experience
------------------------------------

Positive expectations toward acquiring a hearing aid were related to previous experience and correspond well with the findings of another study, which demonstrated that experienced hearing aid users were also the most motivated.[@b21-jmdh-4-001] This may indicate that the most contented hearing aid users are those who return to get a new hearing aid. Further studies are required to investigate this hypothesis. The fact that first-time hearing aid users intended to use their hearing aid less than experienced hearing-aid users challenges the outcome of the rehabilitation process, both in terms of reluctance to getting a hearing aid and to adapting to using it. Unrealistically high expectations about hearing aid use among new hearing aid users have been reported previously.[@b18-jmdh-4-001] Nevertheless, this study found that new hearing aid users had lower expectations than experienced users. These contradictory findings probably have more than one explanation. There are obvious reasons for satisfied hearing aid users to seek refitting. On the other hand, many unsatisfied users may give up trying and gradually stop using their hearing aids. Presumably, many first-time users of hearing aids have also consulted other hearing aid users prior to the referral. Our study showed that first-time users assessed people with hearing impairments at their age to be less satisfied with their hearing aids compared with experienced hearing aid users' assessments (Item 9). This preconception about hearing aids could explain the lower expectations and might have an effect on the outcome. Older adults with subjectively lower estimated need who are reluctant to use a hearing aid may represent many of the individuals provided with a hearing aid but not using it regularly, if at all.[@b8-jmdh-4-001]--[@b10-jmdh-4-001],[@b16-jmdh-4-001] Therefore, emphasis should be put on continuity and regular use in the initial stage of the rehabilitation process. In addition, this indicates that there should perhaps be a prescribed number of hours per day for hearing aid use during the habituation period.

### Methodological limitations

In spite of the high response rate of 90% in this sample, a generalization of the results to the total population of older hearing-impaired adults is not considered possible. The reasons for this reservation are mainly the exclusion of individuals with serious illness and senility, those who could not read or communicate in Norwegian, and those who did not attend the initial appointment. Another factor might be the findings of Cox et al suggesting that subjects who use public health services in the USA (Veterans Affairs) have been found to report higher expectations from hearing aids and more severe unaided problems compared with patients with similar audiograms seeking private practice.[@b38-jmdh-4-001] Even though the American health care system is not organized in a similar way to the Norwegian health care system, dissimilarity in attitudes between subjects seeking private practice versus public health clinics could be relevant in Norway as well. The questionnaire was not validity tested apart from the evaluations made by professionals, the pilot testing, and the retesting. Therefore, a selection bias could have influenced the results.

Conclusion
==========

This study shows that experienced hearing aid users and participants with HL \>40 dB had significantly higher expectations about hearing aids compared with inexperienced participants and participants with less HL. Men had fewer barriers about getting hearing aids than women did. Lower expectations and more problem-oriented preconceptions among participants with milder HL could be an explanation for the large number of hearing aids being unused. Lower estimated need and modest plans for regular use among this group could also lead to hearing aids not being used. In the process of getting used to using a hearing aid, there should be a focus on investment of time, continuity of use, and positive expectations. Follow-up appointments should be recommended, especially for those with milder HL and those without previous hearing aid experience.
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###### 

Demographic characteristics of the sample by hearing level (N = 174)[1](#tfn2-jmdh-4-001){ref-type="table-fn"}

                                                             **Hearing level**   **% (n)**   
  ---------------------------------------------------------- ------------------- ----------- ------------
  Gender                                                                                     
    Female                                                   46                  67          64.9 (113)
    Male                                                     21                  40          35.1 (61)
  Age                                                                                        
    \<80 years                                               44                  33          44.3 (77)
    ≥80 years                                                23                  74          55.7 (97)
  Marital status[1](#tfn2-jmdh-4-001){ref-type="table-fn"}                                   
    Married                                                  31                  43          42.5 (74)
    Single, widow/er, divorced                               34                  61          54.6 (95)
  Hearing aid experience                                                                     
    Inexperienced                                            54                  50          59.8 (104)
    Experienced                                              13                  57          40.2 (70)

**Note:**

Five missing.

**Abbreviation:** HL, hearing loss.

###### 

Varimax rotated factor loadings for the three-factor model of preconceptions and expectations about hearing aids

  **Item**   **Statements**                                                                                           **Factor I**   **Factor II**   **Factor III**
  ---------- -------------------------------------------------------------------------------------------------------- -------------- --------------- ----------------
  1          I have great expectations about getting a hearing aid                                                    0.879          --              --
  2          I need to use a hearing aid every day                                                                    0.840          --              --
  3          I believe a hearing aid will make it easier to communicate with other people                             0.816          --              --
  4          I believe that in a short time I will get used to my hearing aid                                         0.693          --              --
  5          My goal is to use my hearing aid all day long, even when I'm alone at home                               0.622          --              --
  6          I have informed people I know that I am getting a hearing aid                                            0.568          --              --
  7          I believe it is pretty simple to use a hearing aid (ie, adjust it, put it in place, etc)                 --             0.859           --
  8          I don't believe it will be embarrassing to use a hearing aid when I'm out in public                      --             0.713           --
  9          My impression is that people of my age who are hard of hearing are satisfied with their hearing aid      --             0.488           --
  10         Pressure from family and others close to me is the most important reason for getting a hearing aid now                                  
             Cronbach's α                                                                                             0.847          0.591           0.938
             Percentage of variance                                                                                   34.91          17.92           11.33

###### 

Mean (SD) responses to the questionnaire items by hearing level ordered according to the last column

  **Item**   **Hearing loss ≤40 dB (n = 67)**   **Hearing loss \>40 dB (n = 107)**                         **All subjects (N = 174)**
  ---------- ---------------------------------- ---------------------------------------------------------- ----------------------------
  8          8.58 (3.01)                        9.78 (2.14)[\*](#tfn5-jmdh-4-001){ref-type="table-fn"}     9.31 (2.58)
  3          8.36 (2.90)                        9.83 (1.91)[\*\*](#tfn6-jmdh-4-001){ref-type="table-fn"}   9.25 (2.45)
  1          7.74 (2.95)                        9.58 (2.09)[\*\*](#tfn6-jmdh-4-001){ref-type="table-fn"}   8.86 (2.62)
  6          7.53 (3.86)                        9.67 (2.36)[\*\*](#tfn6-jmdh-4-001){ref-type="table-fn"}   8.83 (3.20)
  4          7.62 (2.62)                        9.14 (2.31)[\*\*](#tfn6-jmdh-4-001){ref-type="table-fn"}   8.55 (2.54)
  7          8.15 (2.59)                        8.72 (2.76)                                                8.50 (2.70)
  2          7.06 (3.07)                        9.04 (2.99)[\*\*](#tfn6-jmdh-4-001){ref-type="table-fn"}   8.27 (3.17)
  9          7.30 (2.52)                        8.17 (2.78)[\*](#tfn5-jmdh-4-001){ref-type="table-fn"}     7.84 (2.71)
  5          6.34 (3.56)                        7.58 (3.38)[\*](#tfn5-jmdh-4-001){ref-type="table-fn"}     7.10 (3.49)
  10         4.85 (4.04)                        5.97 (4.08)                                                5.54 (4.09)

**Notes:**

*P* ≤ 0.05 by Mann--Whitney *U* test;

*P* ≤ 0.001.

**Abbreviation:** SD, standard deviation.

###### 

Linear regression results for preconception factors: positive expectations (Factor I) and barriers (Factor II)

                              **Factor I**   **Factor II[1](#tfn9-jmdh-4-001){ref-type="table-fn"}**                                 
  --------------------------- -------------- --------------------------------------------------------- --------- ------ ------------ -------
  Hearing loss                                                                                                                       
    \>40 dB HL vs ≤40 dB HL   6.21           3.13--9.28                                                \<0.001   --     --           --
  Hearing aid experience                                                                                                             
    Yes vs no                 3.90           0.85--6.96                                                0.013     --     --           --
  Gender                                                                                                                             
    Male vs female            --             --                                                        --        1.80   0.43--3.16   0.010
  *R*^2^                      0.17           --                                                        --        0.10   --           --

**Notes:**

High loading for Factor II means few barriers.

**Abbreviations:** CI, confidence interval; HL, hearing loss.
